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Governing Equations
• Navier-Stokes Equations:
• Quasi-linear Form:
• Primitive Variables Form:
• Residual Form:
• Temporal Discretizations:
-SSPRK(4, 3):
Spatial Discretizations
• Discretely-conservative High-order Upwind using Roe's Approximate Riemann Solver:
• High-order Interface States:
Limiter: Monotonicity-preserving Method
• Limits the left and right interface quantities such that they are within an interval that is guaranteed to preserve monotonicity with an appropriate CFL number • Uses a five-point stencil to distinguish between local extrema and discontinuities
• Further details are in the paper Limited Quantities 
Conclusions
• Applying existing high-order monotonicitypreserving methods to the primitive variables is not straightforward
• The MP scheme should be applied to the characteristic variables calculated from the conserved variables for the best results
• These results will offer unique results for morecomplicated equations of state (EoS) where temperature and pressure cannot be calculated from density and internal energy directly Future Work
• Use a detection strategy to limit the frequency with which the limiter and, with it, the conversion from conserved to primitive via the EoS is applied -Interpolate primitive variables -Detect where limiting might be needed -Only where needed, calculate characteristic variables from conserved variables -Note specifically where the MP limiter is active -Convert back to primitive variables only where the limiter is active -Use the first-order accurate value for the initial guess of temperature and pressure in the EoS routine • In this way, efficiency and accuracy can be optimized Questions???
